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R 1 R 2 (3-n) 



,1 x I 
-f-S i <H-S i X„ ( 1 ) 

R 



(ss:*, R 1 fe*rjsR 2 tt, g-* fciiM«:o feiii i 2 o <z)r;i/^;i/i, 
KSRR6^e> 2 o©7'J-^& Mi7)d^2o©r7;^;i/itb<tt (R 

' ) 3 S i O-T?30*3*lS h'JtM; S/D^ri/S&^b, R^fettR 2 *^! 

R' ttlfcSMRl frk 2 0©lfa<Z>jKtofc*i£T**y 3fl©R' ttH—Tf&'a't* 
M^ot^Ttjiv^ Xtt-X3K*S/3S&^*r*Hilf<0^«iai, mfcfcOJg* 
±2 0JSrF©lE», nttl, 2*fc«3eDg8t&aVt„ ) 

■WMtaui mmw-m&i (2) Tfisftsii&^tsfiiM. 

[ft 2 ] 



P 1 f 0 



-{—Si 0-)— Si R 3 CH^-^CH 2 (2) 

' I m \ 
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[ft 3 ] 




0 _L-Si R 4 0 



CH 2 — CH- 




y ^ **»in^y :/# s?x>3top*©^M-^#* e> & satis* 
i:&#^i:*rsit^i'-3©VA'rti*K:lB^a)^M^a 

9>ft^«©#inaii5K: * y mm** d awn 1 ~ 5 ©v%-rti* 

K:fla«©*«jcxjK^s/a6^^r^*a£&^^s^aa^©ss5i*as. 
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[0 0 0 2] 
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ofeo d<Z>&#>> ^^iCj:Sx^^$/«^S^#:-e«, Office;** Lift 

u % -t-fr izm&T*% z> m& * a** izm o x v ^ & & o & „ 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
[0 0 0 6] 
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■Mm £ H « -t £ - £ & B «r £ i* & - 
[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

[ft 4] 

R 1 R 2 (3-n) 

-(-Si — 0-)-Si X„ (D 

R 

^St6^f>2O07'J-^S, M7^f,2 0ffl77MMft<» (R 
' ) 3 S iO-T*^£*l5 hU*;i/*V^n U R^fcttR^M 

R' ttK*«l3^&2 0<Dim<DmftykmmT*%>>) 3WKDR' ttH-TfioT* 
£<, J*fcoTV^%J:v^ Xtea:3K:*$/g&^£^Sl«>;g*iS, mtt0# 
J:2 0JKT©SE»» nttl, 2 * fctt 3 OMCfc^fo ) 
[0 0 10] 

*»w©*2tt, (2) wa*i*««ft*-r**«m^*icH 

[0 0 11] 
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[0 0 12] 

#*8«©»3au 5fc*#-jR5* (3) T?*s*i*«3&«:*?-<5««m-&#K:w 

[0 0 13] 

[ft 6] 

R 1 f 2 0 
— t— Si 0-J— Si R 4 0 CH 2 — CH CH 2 (3) 

I, 'I, 

R R 

sse «k »; i »eu:*:*MUK-?fc ot^****** 1*^2002^ 

[0014] #*uv^jfe«M»i:LTfi, ^^S^#©^#^*^U 

[0 0 15] 
[0 0 16] 
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[0 0 17] 
[0 0 18] 

[0019] 

So 

[0 0 2 0] 



[ft 7] 



R 




(1) 



ffilE# 2003-3045681 



2 0 0 2 



10 5 2 4 2 




2 0©T^;i/^r^^L/< \t (R' ) 3 S i 0-T?m£n& b VJtJVjtfS i/U* 
i/m&m-ttfi* HJSf£feJ:tJfA#©^&, Jg«ft 1 - 2 0 fctt 

-MT'S)§IfcAU y#*bV\. mi±0JBU:2 0 J^T©^, n « 1 . 2£fc 
[0 0 2 1] 

[0 0 2 2] 



2 0©2#f©^il»5:^o 
[0 0 2 3] 

CflS 9] 

f f 0 

—(-Si 0-)-Si R 4 0 CH 2 — CH CH 2 (3) 

I, 1, 

R R z 

2 o<D2m<Dtimm*tt?. 
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[0 0 2 4] 
[0 0 2 5] 

So 

[0 0 2 6] 

^"n^^>> i-y^>, >f y >r^i/>&£©*3fcfit*«i~6©:*-t/ 

7^ >3RflI^*&iJ«^^ lt*ltl^% b < «*t^S«S^ (2) 
[0 0 2 7] 

-r y y^u>MM», ^rtf^r y ^ e>^«;s 
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[0 0 2 8] 

x;bx-^;K ^#mtf~;HL^> tfx;i/^>^ 7^^>7>I^m 
tf&ftSo ^ffli^fti^flt^abTtt, fcHit&l -zfry. 2-y^y 
, 2 i -y-^>> 3 i -zf^-y, ^y^y, 4-*m- 
i-^yry, s\*cizy. \f—?iy? w\*rizy, **-/i/t£— /i/x— -yjb, 

>-r>. tfx;t/ h U ^nni/7>, u u i/^y, ^—^V*?- 

jvtnuy^y. h^-yy^y. tf— ^ h V ^^n>y^y. & 

1, 3 - s?lfx;i/- l , l, 3, 3 b^^^^^t/u^y, }> U if x JV* 
T-jiy^y. "rb^M—fyy^y, rv jvbv ^uuy^y. tv kz^jvw 
nni/7>, yy;i/^f;^n ny^y. 7U;i/^^f;w 7 

5. ' 

[0 0 2 9] 
[0 0 3 0] 

^xy^S^^^^Stt 5 0 0-5 0, oo ograsow*b< 

, ii<{ci, 0 0 0-20, o o oum<nW!kte^\smb&i£Mir&*)<D'&mk 

[0 0 3 1 ] 
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[0 0 3 2] 

R^^J^UTJt -CH 2 CH 2 - -CH (CH 3 ) CH 2 -, -CH ( 

C 2 H 5 ) CH 2 - -C (CHg) 2 CH 2~^ ~ C H 2 C H 2 C H 2 C H 2 -4fctf*tf 
e>*l£ a R 5 tlttt#(C-CH (CH 3 ) CH 2 -*W^bV> 0 
[0 0 3 3] 

[0 0 3 4] 

mt&m<z>MfoWliVT&. x^u>?*y xt-;k ^n^u>^Urr-;K 
. tKu ^"ntr i^>^*u =r-;i/, tfv zfntfuy h v st-;i, tfv^uvi/yrh 

[0 0 3 5] 

K, a-^L/>7f-=3r-b--f K, 0 V yHr*V4 K, h\ 5/ 

x-^;k >f y^nkf;i/^U S/£>VI/x-^;k ^f;i/^Ui/^;i'X-f;vf©T 

;bx - ^;i/^^#tf e> ti •§> „ 
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[0 0 3 6] 

^/*UM^tC«fcSm^> fcMMSWIS 6 1 -2 1 5 6 2 3 #iC^$ tlS^ti 

«ffr&fc-JJ0l/:7-r U>«#«ttKlCj:««#|fs, fc£;tfc£#&Bg4 6-2 7 2 5 
O#£<J:0*£&Hg5 9 - 1 5 3 3 6«J&i;jC^S*i«*^||S/r>'fb#HS#« 

[0 0 3 7] 

^ooffi, t^^7;^i/>M^0±ifta> ******** 5/ y^i/ 

>I^#&*Sftft^ft, MiSKOH, NaOH, KOCH3, NaOCHjf 

©##t. 2 , g'|gj^j:©7Nn^>'fbr;b*;K iiiiCH 2 ci 2 , CH 2 Br 2 ^ 

[0 0 3 8] 
[0 0 3 9] 

#»ISIC;Btt&:**fi^fc©**^-*-£ (1) ~ (3) O^fc^S^ 

«*ft^«Atfe<Z)fltt*^(0*»©i&J D Jffi©*v\z:t^&, xaK^S/SSr-t-rst: 
Knf7 yfc&QKD^&mm^ <DfflnBL& &c J: S ^A AW * L v> 0 
[0 0 4 0] 

laSBH Kn^9>^®©#-WS/SK:J:S«tAtt, **K:**»*&*r-l*S-ff 
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j&^b, ^©^tfJcyfl^bvv, 

[0 04 1] 

^ (4) t-isnst FoS/^^ft^ftfettM-rsrii^^*. 

[0 0 4 2] 

Cfbi o] 

H"(— Si O^Si Xn (4) 

R 1 

R 2 , X. m£J;tfn«-|£;i£ (1) T*©^#l£ fcWIIiTf&S 

o 

[0 0 4 3] 

A#©*AS<o^"e-JH^ (6) T*^2*i£t: FnS/^>ft-£%&JS 

[0 0 4 4] 
[ft 1 1 ] 



P 1 ? 2 0 



ii L 



R' R 2 



[0 0 4 5] 
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H — f — Si 0-) — Si R 4 0 CH 2 CH Ofe (6) 

V | / ml 




R 



mJ^tpCDR 1 , R 2 > R 4 £.J:tfmtta&ffi3fcH&. 
[0 0 4 6] 

. 09;*.&J o u r n a 1 of Polymer Science:PartA 
rPolymer Chemistry, Vol. 31, 2563-2572 ( 
1 9 9 3) &5V>»|UVo 1. 31, 2729-2737 (1993) ^IC|S^ 

©M*SB tKn>> y ^Sf feS/KUS/n^if^ ft t ^Ig^iS & ^ i" 3 x tf? =¥■ 
i/<b&W<D t f n */ y ;vft {cis ##n&/& ic J: y -^^"erigT* & & . 

[0 0 4 7] 

^^^%t&fBR 1 *^^;i'T^)^ft^^A^©^T*«j;y0*b<> 

[0 0 4 8] 



[ft 1 3 ] 




[0 0 4 9] 
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lit 1 4 ] 




[0 0 5 0] 
iitl 5] 




I I 

CH 3 CHj 



[0 0 5 2] 
iitl 7] 




[0 0 5 3] 
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[0 0 5 4] 

ttSr^iiSS^T, i-^M^, #-tf*-h*§ 
[0 0 5 5] 

S:-ONa^-OK)5;i:'(i!)tdfi/^^;vSi:bfcE — jRA (7) : 
CH 2 =CH-R 6 -Y (7) 
(8) : 

CH 2 =C (R 7 ) -R 6 ~Y (8) 

R 8 tt«*« l * fe 2 o <D 2 R 7 ttjBWR» 1 0 KTCKflS* 

[0 0 5 6] 

N a OH. KOH*^©r^*U*fil^**^^iR^^***** ? * wr&;ri *- 
[0 0 5 7] 

-flfcS; (7) (8) Tf^S*l*3f?iWl»**fl5-&*©A#«fc^^tt- 
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^2 0 0 2-1 0 5 2 4 2 ^ 

CH 2 =CH-CH 2 -C1, CH 2 =CH-CH 2 -Br, CH 2 =CH-C 2 H 4 
-CI, CH 2 =CH-C 2 H 4 -Br, C H £ = C H- CgHg- C 1 . CH 2 =C 
H-CjHg-Br, CH 2 =C (CH 3 ) -CHg-Cl, CH 2 =C (CH 3 ) - 
CHjj-Br, CH 2 =C (CHgCHg) -CHg-Cl, CH 2 =C (CHgCHg 
) -CH 2 -Br, CH 2 =C (CH 2 CH (CHg) 2 ) -CHg-Cl, CH 2 = 
C (CH 2 CH (CH 3 ) 2 ) -CH f Br, WIC£j6tt©**& 
, CH 2 =CH-CH 2 -C1, CH 2 =C (CHg) - C H 2 ~ C 1 *K«F* b V>. 
[0 0 5 8] 

^HfUSOD#A^i:bT«> 3tlMfCCH 2 =CH-CH 2 -i J ?>CH 2 = 
C (CH 3 ) -CH 2 -Sfl:ft5^yi/7*-h^> #;i/tf>M> xaK* 

[0 0 5 9] 
[0 0 6 0] 

EStis. ft*.t& H 2 Ptci 6 - 6H 2 o, fi*-if-/i/j/n^yll#, e 

&-Jt\s7J ymtk. Pt*#;K RhCl (PPh 3 ) 3 > RhCl 3 , Rh/ 
A1 2 0 3> RuCl 3 . I rCl 3 , FeCl 3 , PdCl 2 ' 2 HgO. NiCl 2 

m<D&$iMK'&®ii$&%~z%2>^ nFn^yMb©MJiSft®^e), H 2 pt 
cig. 6H 2 o, B^-a-i^-r >«Mfc©v^n 

[0 0 6 1] 

tiFnS/y^iRlSCDMjlE^bTtt, rtiWfc%AlCl 3 , TiCl 4 ^ 

[0 0 6 2] 
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^ '^2 0 0 2-1 0 5 2 4 2 ^ 

15 0*0, b<&2 0~1 2 0°C, $f > }CS : *b<ii4O~lOO^0®B 

, h;t/x>, 5=- h^t: Fn77>, «tfb**-l/>, 

[0 0 6 3] 

HKni/ »J ^^©HJSfiliitC^ 8-2 8 3 3 3 9 -^T*g§^$ ftS 

[0 0 6 4] 

$ e>ict: Fa V y MbR^Cfe^T^mJll^ 5&*© «TgI2W# 

[0 0 6 5] 

Jg^CD^3 5NMRX^^ F;WCJ:y. X/tf=3f S/»^f ^-f f?iS<Z>#A 
[0 0 6 6] 
[0 0 6 7] 

B^n^>fc*jRjR/£^4$Wj6 6 3-10500 5#2t#{cfE«3*iTVN§ £ e> 

y&ntc^ mme>-®& u> , (5) »*v\tt— (6) 
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[0 0 6 8] 

feife, tffiB©-^ (7) (8) "emznz^mtm&mitut®* 

£ ^ # 5: # & ^ £ # "TIB T? & & o 
[0 0 6 9] 

£^^««HD^*S:%o5fc«^:tfifIiS^**Ji<y 5?x 

J:yiS#^J^£^ft£#fcv*«MrK:tt, (7) &SV%te- 

ffisg (8) ©#*An4f>ffc^to£jRjS3*st&K:* (*n 

a n y y s 2 -f® tf #«$S^ a ^ > ffc^® £ HUS 3 -ttfi tfd^* s 
tsrtm, JRsS (7) &§mi-Ji85£ (8) X'^zn&mW^u 

[0 0 7 0] 

^mW : &«v%T#}6n^&S^:S3i:JCj:y|S5t$ti§ 0 
[0 0 7 1] 

=TAjft£^^&^Sns*JRaiJii'<TW««l£^«fcVx. KS^ttftfl: 
[0 0 7 2] 



1 8 
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Tjv*\s>&misfrtmm<D-fflLi% (4) , (5) &2>wt-m& (6) 

[0 0 7 3] 

££&k^o &^bfc#> iffia©-^ (7) srcfe-m^ (&yx*mzn$> 

[0 0 7 4] 

mz. ^nmmv^^i/m^^^^mMvxm^-^^^. £%^mx^> 

[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 

(Utiff i ) 
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^ ^2 0 0 2-1 0 5 24 2 ^ 

2L0fff^7^il^^ H#z2*/*£]$tytftt, f^W$:^iSIbfct, 
atfU^MV^T^f^fC, n^-JVi/VU^lc-V-y {^V^-=L^-i/-^Z Ah 

(=Ei/^7-i/-^3Aht%i:iW;±]B(tt53i:!cj:^itfc : fe 
CD) 10 12ml. 1, (a-^DD-f V^Dtf^) ^>i£>8. 1 4 

g (3 5. 2 mm o 1 ) ~&tti%.1to 
[0 0 7 8] 

#ac>f VzfrVytJ V— 2 5 4ml (2. 9 9mol) ^Aot^5--F 

o°c© F^7>f */x#y-;w^#K:ottT;^b£^ K£tK>:/£J^ 

r^tCcl:U^I^$:mjEJCMbfe 0 r^lC, 2-^^;i/tl o U^>0. 3 8 7 g (4 
. 15mmol) SWfc. EtW>4. 90ml (4 4. 7mmo 

. 65g (13. 4mmol) Sriff^TTKU V-5fcS^C7 U JVm&mAfcJfc&fi 
•ot=. a SW12 0», H^m§:7K2 0 0ml-e4lSSfc#bfc^ ^ 
£W£-r& ^ il ic J; U T U ^/5|cSS>f V^f l»M^ft5:#fc. 
[0 0 7 9] 

/Mn$:GPC^Cj:y, £fc5M8tfiji£3 0 OMHz^-NMR^IflCiy 
#^lC!l§M1--S^n h> (H*&#jE&5fc©^n h> : 6. 5~7. 5ppm, # 
'jT-*!gS^07UM©lf-^ (4. 97ppm:=CH 2 , 5. 7 9pp 
m: -CH = C) ) ©m%«#©§&K&$!l5^ ifc^lT S Z. H tC J; y #tt>fe. X H 
Varian Gemini 3 0 0 (3 0 0MHz for 1 H 

[0 0 8 0] 

GPCttili/^fAilbtWaters LC Module!, A 
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5AttShodex K - 8 0 4 %M V^Tff o fc 0 ^itt^KU Z y 

#- KfC^-rs^^S^#^.?>tl^c tfy V-<Z)#$HIkJu Mn = 5 8 0 0 
, Mw/Mn=l. 3 5. Fn (v) =2. 04 (NM R^ff tCfe V^T. 

mimt t£2>*gmwm 1 4Hp^& y.icart-s y y ^3fi©«) 

[0 0 8 1 3 

±ffi©*sBK:y y^/3S&**"r*jKy>f v 1 o o g^j:t»;i/ 

l> 2 g fe 3 0 0 m 1 fflHf D75^aCftt U Xffi H# 
#£J;tfak&£Ifcy##£. £4x& 1 8 0°CfC#M> J§f#U 

[0 0 8 2] 

jg^T 1 0 OX^C^^m, 1, 4, -tert-^f;i/-4-tFD^J/h;i/ 
:n>0. 05g, 1 , 1, 3, 3 b r?* 1 , 3-2?tT-^/2?S/ 

n^>i#2i. 6/ii (a^iIt?3li%0h;vx>M) > ^ft©i% 

[0 0 8 3] 
[0 0 8 4] 



BLjfctomm*. 1 H-NMRlCj;y^yy^©tr-^ (4. 9 7ppm: 



S^^y KnS/9>0t KnS/U (S i -H) ©fc?-# (4. 6 5pp 



[ft 1 9 ] 




CH 3 



CH 3 



= CH 2 , 5. 7 9 p pm : -CH = C) <Z>W,'J>> fflMi$£XfffiThfc3itf*i/ 



2 1 
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m) ©M*WC<fc VmMLfc* 
[0 0 8 5] 

m e> ti tcRi&m<D 1 h-nmrs: m& u £ r a , ui^st u 

[0 0 8 6] 
[•ffc2 0] 

CH 3 CH 3 



mmm 2 > 

(^«T y 3f s/ ^ n tf u >^l^r#:©^^) 

£?tv^ gJ[^J^^^*^i 0 0 0 0©3Ky tri^^^y n-;i/?:#feo ttv^T 
r ©jtf y :/n t? y y y 3 - ^/©*«S*»*k:# iti. 2 ^Scd c h 3 o n 

[0 0 8 7] 

-htacD^icr y ;«?:Mt5^^^^ntfv>M^ 1 0 0 g&£x$^*r 

2 g £ 3 0 0 m 1 CO^VU 7 xnKtfikL, — 
[0 0 8 8] 
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9* 



2 0 0 2 



—10 5 2 4 2 



1, 3, 3-^h^*?-;i/- 1, 3-S?^-^2^S/n**> 

[0 0 8 9] 

£jE©5if?BU 1 H-NMRK1 *»;*SBry-n/3£©tr-^ (4. 9 7ppm: 
= CH 2 , 5. 7 9 p pm: -CH = C) tf>^\ AtfWTl/fcxaK^S/ 
St^/tKnJ/^VOKKnJ/'J^I (Si-H) ©t:-^ (4. 65pp 
m) CD«^K:J:yflt»Ofe. 
[0 0 9 0] 

[0 0 9 1 ] 
[ft 2 1 ] 

CH 3 CH 3 

I I ^° 



[0 0 9 2] 
[0 0 9 3] 
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mm*] ^mm 
mm] 



R 1 R 2 (3-n) 



Si- 
i 



o-)-s i — x„ ( 1 ) 



' ) 3 S i 0-T*^£*l& bU^^yS/n^S/SSr^b, R 1 *feliR 2 ^2^ 
R' 1 6> 2 OCD 1 fiflfCD^b^K^T'fe U 3i©R' ttH-TJftotti 

_t2 OJSTF©^fc. n&l, 2*fe«3©lE^t$:^o ) 
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a 



ffi m a m m m m 



M&Stt [000 00 0 94 1) 

1 . MM^M 0 1990^ 8M27B 

ft ffi ^BRfl?*Er&*B:^A3rg2#4^ 

2. SOg*MB 2 0 0 3^ 4J3 70 

□km*] &ffi®M 

ft ffi *RW*Rrt*B*34:*3Tg2#4-» 

ft * ilftfllt^^t 

3 . WM^R 0 2 0 0 3^ 4 70 

ft ffi *RJ&*R-**K*^»3TB2#4-9- 

ft %x ifftfXftt^t 
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